Signal transducers and activators of transcription 3 up-regulates vascular endothelial growth factor production and tumor angiogenesis in head and neck squamous cell carcinoma.
Overexpression of vascular endothelial growth factor (VEGF) is associated with angiogenic phenotypes and poor prognosis of numerous tumors, including head and neck squamous cell carcinoma (HNSCC). However, the precise mechanism that causes VEGF overexpression in HNSCC remains unknown. Since there is evidence that a transcriptional factor, signal transducers and activators of transcription 3 (Stat3), is constitutively activated in HNSCC and this activation is significantly associated with aggressive phenotypes of this disease, we investigated the roles of Stat3 activation on VEGF production and tumor angiogenesis in HNSCC both in vitro and in clinical samples. VEGF promoter assays with YCU-H891 cells demonstrated that dominant negative Stat3 significantly inhibited VEGF promoter activity in the full length (-2279 to +54) and two truncated forms of VEGF promoter luciferase-reporter construct (-1179 to 54) or (-1014 to +54), which retain the putative Stat3 responsive elements (-849 to -842). However, this was not seen in the shorter construct (-794 to +54), which lacks the putative Stat3 responsive elements. In the derivative of YCU-891 cells that stably express dominant negative Stat3 protein, cellular levels of VEGF mRNA and VEGF protein were significantly inhibited. In the 51 clinical samples obtained from the patients with tongue carcinoma, the expression levels of phosphorylated (activated) form of Stat3 protein were significantly correlated with VEGF (P<0.05) production and intratumoral microvessel density IMVD (P<0.01). These results strongly indicate that Stat3 directly up-regulates VEGF transcription and thereby promotes angiogenesis in HNSCC. Inhibition of Stat3 activity may provide a new anti-angiogenic therapy in HNSCC.